■ 1* A ... A Following the notation commonly used, the general expression for the harmonic components of the successive terms of a series repre senting a periodically recurring phenomenon, observed at equal intervals of time, isan = p0+Pi cos n z+ where a» is the observed value of any term in question; z is the angular equivalent of the time interval between the observations; n is the number of intervals from the commencement of the period to the time when the term an occurs; p 0 is the mean value of all the terms for the whole period. 
where a» is the observed value of any term in question;
z is the angular equivalent of the time interval between the observations; n is the number of intervals from the commencement of the period to the time when the term an occurs; p 0 is the mean value of all the terms for the whole period.
Then if A" represents the sum of the terms in the above series which
involve nz, Bw the sum of the terms involving 2na, Cn " » 3nZ> &C-> dn -p0 +An + Bn+On + &C.
Computation for a Daily Period.
2. The successive values of A, B, C, and D, thus obtained will give with a considerable degree of accuracy, the q coefficients, and the entire series of harmonic components of the observed quantities. I t will at once be seen that■^o-Pi'f P z > C0 -p3; D0 = p 4. 
Pi -i do ^K d o -dt + dg) ; qs -j?02 = i(d 2-d6 + d10).
Pk 8<>0 ffs ) } xV(ffl "h °2--< *!> )• (1.)
3. The equations involving the harmonic coefficients, arising from the series of observed quantities, are usually solved according to the method of least squares; and, writing Ax for and 3X for (c^ + c^), and so on, the resulting values of thus obtained are as follows : To these may be added L ie u t,-G e n e ra l S tracliey.
On the The expressions before given for and p 8, qs, are very readily computed, the m ultiplier for q8, T\ sin 60 = '07217, being the same as th a t for 24.
The computation of p 5, q5, and p7, q7, may be rendered somewhat easier as follows:-Ph -T a(^o + ^4) + '102(Ai + A5) - Assuming that the probable errors in the observed quantities are all equal, and that (e) represents the error in a pair of observations combined (corresponding to the quantities (d) and ( )), then the probable error of all the p, q coefficients calcula (2) will be tV v^(6) .e = -204 e.
The probable errors, calculated in the manner now proposed from equations (3), will be,- The results obtained by the two methods of calculation will there fore have no sensible difference of accuracy, and as the method now proposed is believed to be both simpler and less liable to arithmetical error it may without objection be preferred. The preliminary com putations on both systems, consisting of combinations of the observed quantities by addition and subtraction, are identical up to a certain point, but the formulae (2) involve more frequent use of tables, and greater chance of error in algebraical signs, in the final operations. I t may be added that much additional labour is often needlessly created by employing the hourly differences from the mean value, instead of the hourly values themselves, which are obviously sufficient for the computation of the coefficients.
The probable errors of the values of the coefficients obtained from the equations (1), will be sensibly larger than those above stated, and on the same assumptions will be as follows:- The probable error of a pair of observations being rather less than fth s of that of a single observation, the greatest possible error of the coefficients thus found will only be about T%ths of the probable error of one of the original observations, and when great precision is not aimed at the results thus obtained may suffice, and will not be found to differ materially from those got by the more tedious methods of calculation.
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Lieut.-General Strachey. On the 6.
If the original expression for the value of an is transformed into the series an = p 0 + P x (sin nz + Tj) + P 2 (sin 2 -f T2) + &c., it follows that P T = ( p+ 2i3) 5 ^an Tj = V\l<lv an other terms of the series.
The most convenient method of computing the values of P x and T2 is as follows :-log tan T = log log q ; from this log sin T may at once be obtained, and log P = jp -log sin T.
The quadrant to which the angle T belongs will depend on the algebraical signs of the coefficients p , and the following 
45° to 674°t
+p -1
90° to 120°H
i -674° +
674° to 90°7
. The foregoing discussion assumes that the series of quantities dealt with is truly recurrent, that is to say, that the 25th observation will be exactly coincident with the 1st, or < z0 = In fact this will rarely be the case, and it becomes necessary to ascertain what effect any non-periodic change, or want of coincidence between the beginning and end of the series will have on the values of the several coefficients.
In the absence of any knowledge of the law which determines such a non-periodic change, it may be assumed to be uniform for the period over which the observations extend. Further it will be con venient to refer the change to the middle of the period, or to the mean value of the series with reference to which the periodic variations are being considered, so that the non-periodic deviations will be equal and affected by opposite signs, at equal intervals on either side of the middle of the period.
Hence assuming that 2c is the whole non-periodic change with .its proper sign, so that a0 4-2c = a2t, the correction of an in order to eliminate the non-periodic change which affects it, will F 2 be tV(12 -n)c;and the corrections of the quantities d, 0, 2, and â re all equal to + c, those of A being 0, and of o being +2c.
The correction for the mean value will be This is equiva lent to calculating the mean for the 24 hours, by adding together half of the 1st and 25th observations and the whole of the 23 inter mediate ones, and dividing the sum by 24/ This mean will corre spond to the middle of the series, noon. As commonly calculated the mean corresponds to half an hour before noon if the series is supposed to begin with midnight, and to half an hour after noon if it begins with 1 a . m . It is to be regretted that meteorologists have not yet adopted any uniform system in these respects.
The correction for the p q coefficients equations ( 2) > > Pa, ■ ----+ tVc-8.
As it may happen that the Values of the initial observation and of that corresponding to the hour immediately after the end of a series of mean hourly values, are not known, an approximate value of 2c may be obtained either graphically or by calculation as follows :-If the mean values for two or three hours preceding midnight, say from 21 hours to 23 hours, be laid down graphically, and to the right of them the mean values from 0 hours to 2 hours, the ordinate of 0 hours being made coincident with that of 24 hours, the curves drawn through the points thus fixed would, if prolonged to meet one another, be continuous if there wrere no non-periodic disturbance. If they are not thus continuous half the distance between them ineasnred on the ordinate of 0 hours will be the quantity c. The value may be obtained by calculation, perhaps with less trouble. Assuming that the third differences of the quantities (a) will vanish, when freed from the non-periodical variation; and that the corrected series of observed values immediately before and after midnight is a22-ifc, (a24-c) or (a0 + c), ax + -^-c, a2 + |f c ; and l t may also be noticed that when a series of mean values for several days is being dealt with, the quantity 2c will be the difference between the first observed value and the value for the hour immediately following the last of the series, divided by the number of complete days in the series.
Computation for a Yearly Period.
9.
The computation of the harmonic components of a yearly series of 365 daily values, or of 73 five-day mean values, such as are now usually calculated for the principal meteorological elements, would be extremely laborious if conducted in the usual manner, and it is there fore desirable to contrive some approximate method which shall not involve excessive arithmetical operations. For meteorological pur poses the following mode of procedure will, it is believed, supply what is needed, and it may possibly be employed conveniently in other cases.
When the number of the terms of a series is exactly divisible by 2, 4, 6, and 8, it will be readily seen that the new method of computa tion proposed in the case of a daily series of 24 hourly terms, will be applicable in its general form ; all th at is necessary by way of modi fication being the introduction of suitable changes in the combination of the terms, and the adoption of other multipliers in place of those given in the equations (3).
The series of five-day means for a year consists of 73 terms, and the above-mentioned condition is therefore not directly complied with by it. It may, however, be easily transformed by interpolation into a series of 72 terras, which will comply with the conditions, in the following m anner:-If the original series of the 73 five-day means be represented by the numbers (0), (1), (2), (3), &c., .... (72), it will be apparent that the first term (0) corresponds with noon of the 3rd day of the year, the subsequent terms following each other at five-day intervals. The new interpolated series of 72 terms should begin at 0 hours of the 1st day of the year, and will be designated by the numbers 0, 1, 2, 3, &c., .... 71. Then if T0 and T_4 represent, respectively, the mean for 24 hours of the first day of the year under computation, and the last day of the preceding year, the interpolated series will be-
Lieut.-General Strachey. On [ ( 6) to (8 ) [ (0) A table calculated to give multiples of the quantity *02183 will evidently suffice for the other coefficients, with the small corrections shown above.
To provide for cases (which are likely to be frequent) in which the series of terms is not truly recurrent, corrections similar to those required for the 24-term series must be applied. As before, repre senting by T0 and T_x respectively the mean values for the first day of the period under computation, and the last day of the preceding year, and by and Aj respectively the mean values for the first day of the following year and the last day of the year under computation; the quantity that must be added to the first term of the series of 72 terms, corresponding to the initial midnight of the year, to make it equal to the first term of the next yearly series, will be 2c = 2G0 + L 1) -aCLo + L.j), and it will be found that the corrections for the several p q coefficients will be as follows :- A similar method of computation might be adopted in the case of a yearly period of 365 days, which could be transformed by interpola tion into a series of 360 days, each term of which would correspond to -»- §- § days = 1 + tV days. But the irregularities of a series of daily quantities, in meteorological discussions, would be so great, even when dealing with the mean of many years, that no practical advantage would be obtained by employing such a series; the computations would be more troublesome, and the five-day means will be pre ferable.
The annexed Forms are proposed as supplying methods of computa tion from the formulae contained in the foregoing discussion, which shall involve the least practicable quantity of arithmetical operations.
Form 1 differs little from what is believed to be the ordinary * method at present. It requires tables of multiples of the sines of 15°, 45°, 60° and 75°.
Form 2 is for the proposed new method of computation. I t requires tables of multiples of the special multipliers applicable to the several orders of harmonic coefficients.
Form 3 requires no comment except to mention that the value of the angles which correspond to the hours of maximum fi will facilitate the graphic representation of the several components, and appear to characterise them better than the angles T.
Forms 4 and 5 call for no special remark. But they indicate the degree of divergence that exists between the approximate values of coefficients obtained from them, and those got by the more exact methods. The figures employed are the mean hourly temperatures for one year for the month of June, at Greenwich. If the mean values for a series of years had been dealt with, the results would not have differed one with another by so much as one-tenth of a degree Fahrenheit.
Form 6 shows the method of computation from 73 five-day mean values. The figures employed are mean temperatures at Konigsberg for 24 years (taken from Bessel's paper, the translation of which is given in the ' Quarterly Weather Report ' of the Meteorological Office, P art IV, 1870, page [29] ), which were selected in order to test the agreement of the results with those given by Bessel, calculated by the method of least squares. The values of the coefficients by the two methods are virtually identical with the exception of p$, in which I feel satisfied that some error has been committed in Bessel's calcu lation; to verify this, however, would involve a very tedious com putation which I have not thought it worth while to undertake. I t should be observed that Bessel's coefficients, being calculated with reference to a period commencing with the first of the five-day means, that is noon on the 3rd day of the year, have to be modified to adjust "4 L ie u t.-G e n e ra l S trach ey . On the them to a period commencing with the initial midnight of the year. In order to render the form complete, as a type of the proposed system of computation, values for the first and last days of the year have been interpolated, and a small non-periodical correction has been assumed to be required; but these have no practical effect on the numerical results.
For this computation a P a rt I I (add to P a rt I).
Combined multiples of differences. Pairs of terms.
Term. 
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